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(54) PARTIAL OPERATION CONTROL DEVICE OF ENGINE 

(57)Abstract: 

PURPOSE: To solve torque shortage caused when 
cylinder reducing operation is started by providing 
such means as increasing the opening degree of a 
throttle valve, and also delaying an ignition timing, 
when operating range is transferred from all cylinder 
operating range to cylinder reducing operating range. 
CONSTITUTION: The cylinder of an engine is divided 
into a plurality of pairs, and it is separately operated 
so as to stop operation of the cylinder in a specified 
pair. In this case, a throttle valve (a) is driven by an 
actuator (b). On the other hand, the optimal ignition 
timing of the engine is calculated by a means (c). It is 
judged by a means (d) whether operating condition of 
the engine is in an all cylinder operating range or a 

cylinder reducing operating range. As a result, when it is judged that it is in the cylinder 
reducing operating range at the time of all cylinder operation, the throttle valve (a) is 
controlled by a means (e) so as to increase the opening degree thereof. Simultaneously, 
an ignition timing is delayed by a means (f) so as to suppress increasing of an engine 
torque. After lapse of the prescribed time, the delay angle of the ignition timing is released 
by a means (g) and also operation of the cylinder in the specified pair is stopped by a 
means (h). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention divides a gas column into two or more groups, and relates to 
what fully controls the torque fluctuation at the time of outage initiation of a specific gas column 
especially about the division control device of the engine whose pause of the gas column of the 
specific group decided beforehand was enabled. 
[0002] 

[Description of the Prior Art] It is better for thermal efficiency to operate with a heavy load 
generally, rather than an engine is no-load and it operates. Therefore, when an engine load is low, the 
engine of the division operation controlling expression which stopped operation of a specific gas 
column, operated in the remaining gas columns, raised the load per gas column, and raised thermal 
efficiency as a whole is developed. For example, conventional equipment which is indicated by 
JP,62-103430,A As opposed to the accelerator opening same since fluctuation arises at engine 
generating torque in the time of the start up of a specific gas column, and operation relaxation time, 
in order to control this torque fluctuation at the time of specific gas column operation The opening of 
a throttle valve is controlled to become smaller than the opening of the throttle valve of specific gas 
column operation relaxation time. Conversely specific gas column operation relaxation time By the 
time of operation of a specific gas column, and operation relaxation time, throttle opening is 
controlled by controlling the opening of a throttle valve to become larger than the opening of the 
throttle valve at the time of specific gas column operation so that engine generating torque becomes 
equal. 
[0003] 

[Problem(s) to be Solved by the Invention] However, like an above-mentioned technique, only by 
controlling a throttle valve to the operation relaxation time of a specific gas column to become larger 
than the opening of the throttle valve at the time of specific gas column operation, the inhalation air 
content corresponding to the throttle opening is not acquired, but an engine torque falls temporarily 
and cannot finish suppressing result torque fluctuation immediately after at the time of specific gas 
column outage initiation. This phenomenon is explained using drawing 3 . In drawing 3 (A), if it 
changes from all gas column operating range to a reduced-cylinder operation field at time of day tl 
during [ all ] gas column operation, reduced-cylinder operation will be started at the same time 
whenever [ throttle valve-opening ] is controlled to become larger than whenever [ present throttle 
valve-opening ] (refer to the continuous line of drawing 3 (B)). (Refer to drawing 3 (D)) However, as 
drawing 3 (E) shows, an engine torque falls temporarily after time-of-day tl, and is converged on the 
engine torque at the time of all gas column operations at time of day t2. Even if this phenomenon 
performs open control so that it may become whenever [ target throttle valve-opening ] about a 
throttle valve, and it serves as whenever [ target throttle valve-opening ], since an inhalation air 
content required at the time-of-day t2 time is acquired as it is not immediately obtained but is shown 
by the broken line of drawing 3 (B), at this time (time-of-day tl+alpha of drawing 3 (B)), the 
inhalation air content corresponding to that opening is generated for the change delay of an 
inhalation air content. 

[0004] This invention was not made paying attention to such a problem, and aims at an engine torque 
not falling temporarily at the time of outage initiation of a specific gas column, and controlling 
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generating of the torque fluctuation immediately after the start up of a specific gas column. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem the 
division control device of the engine of this invention In the division control device of the engine 
whose pause of operation of the gas column of the specific group which divided the gas column into 
two or more groups, and was decided beforehand was enabled The 1st actuator which carries out the 
closing motion drive of the throttle valve, and an optimal ignition timing calculation means to 
compute the optimal ignition timing corresponding to engine operational status, A operating-range 
decision means to judge whether engine operational status is in all gas column operating range or a 
reduced-cylinder operation field, If it is judged as a reduced-cylinder operation field with this 
operating-range decision means at the time of all gas column operations So that a throttle valve- 
opening indication signal may be outputted to said 1st actuator and increase of the engine torque 
accompanying increase may be inhibited whenever [ by throttle valve-control means to increase 
throttle opening, and this throttle valve-control means / throttle valve-opening ] An ignition timing 
lag means to delay ignition timing rather than the optimal ignition timing, and an ignition timing lag 
discharge means to cancel said ignition timing lag control when predetermined time progress is 
carried out, after said throttle opening turns into predetermined opening, It is characterized by having 
a specific gas column pause means to stop operation of the gas column of the specific group 
beforehand decided to be discharge and coincidence of this lag control. 
[0006] 

[Function] This operation is explained using drawing 4 . First, open control of a throttle valve is 
performed by the 1st actuator based on the output signal which will be outputted from a throttle 
valve-control means if it judges that it changed with operating-range decision means at time of day 
tl during all gas column operation in drawing 4 (A) to the reduced-cylinder operation field from all 
the gas column operating range, and it becomes larger than whenever [ throttle valve-opening / of the 
present / whenever / throttle valve-opening ] (refer to drawing 4 (B)). Yet, reduced-cylinder 
operation is not started at this time (refer to drawing 4 (D)). However, if throttle opening is enlarged 
with all gas column operational status, the engine torque is lighting ignition timing by shifting with 
an ignition timing lag means at the lag side rather than the optimal ignition timing called for by the 
optimal ignition timing calculation means, in order to control the increment in this engine torque, 
since it increases. (Refer to drawing 4 (C) and drawing 4 (E)) . Then, as shown by the broken line of 
drawing 4 (B), after becoming predetermined opening by time-of-day tl'+alpha, it is at the time-of- 
day t2 time after a certain time amount progress (in other words), a required inhalation air content 
obtains — having — an engine-torque difference — the time of all gas column operations and reduced- 
cylinder operation — zero - becoming — reduced-cylinder operation is performed by the specific gas 
column pause means, and lag control of ignition timing is canceled by the ignition timing lag 
discharge means (refer to drawing 4 (C) and drawing 4 (D)). That is, lag control of the ignition 
timing is carried out only for the predetermined time equivalent to time-of-day t2' from time-of-day 
tl\ 

[0007] 

[Example] Hereafter, this example is explained using a drawing. Drawing 2 shows arrangement of 
the whole division control device of the engine of the 1st example. 1 — an engine — it is - an engine 
1 — the right-hand side from the left-hand side of drawing 2 — turning — the 1- have the 4th four gas 
column, inlet manifolds 2a-2d and exhaust manifolds 3a-3d are connected to this each gas column, 
respectively, the upper limit which is these inlet manifolds 2a-2d is connected to the inhalation-of-air 
path 2, and the these exhaust manifolds [ 3a-3d ] lower limit is connected to the flueway 3, 
respectively. The 1st - the 4th fuel injection valve 4a-4d are formed in each inlet manifolds 2a-2d. 
Moreover, the throttle sensor 9 which detects the air cleaner 5 for taking in atmospheric air, the air 
flow meter 6 for detecting the flow rate of the inhalation air adopted by the inhalation-of-air path 2 
with this air cleaner 5, the throttle valve 8 for controlling the flow rate of the inhalation air which is 
interlocked with the throttle actuator 7, and was opened and closed, and the opening of a throttle 
valve 8 is formed in the upstream of the inhalation-of-air path 2. In addition, in the case of this 
example, the throttle sensor 9 has detected engine loaded condition. The accelerator pedal 13 is 
connected with the throttle valve 8 by the well-known link mechanism. Moreover, the accelerator 
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pedal opening sensor 14 which detects accelerator pedal opening is formed in the accelerator pedal 
13. The ignition 10 consists of an ignitor and an ignition coil (both illustration abbreviation). By 
being prepared for the distributor 1 1 and detecting rotation of a distributor shaft (illustration 
abbreviation), crank angle sensor 11a and criteria location sensor 1 lb detect the signal for every 30- 
degree rotation of a crankshaft (illustration abbreviation) in crank angle sensor 11a, and detect the 
top dead center of the 1st gas column by criteria location sensor 1 lb. In addition, crank angle sensor 
1 la has accomplished the engine speed sensor. The control device 12 is equipped with RAM(random 
access memory) 12e by which the data inputted into an electronic control circuit as input circuit 12a 
which changes an input signal into a digital signal etc., CPU(central processing unit) 12b as 
arithmetic and program control, output circuit 12c, and ROM(lead-on memory) 1 2d in which a 
control program and an initial data are stored as an internal circuitry, and data required for operation 
control are written temporarily. A signal, the inhalation air content detection value from an air flow 
meter 6, and the accelerator opening signal from the accelerator opening sensor 14 are inputted into 
said input circuit 12a whenever [ from the throttle sensor 9 / rotational frequency detection value / 
from crank angle sensor 11a/ top dead center signal / of the predetermined gas column from criteria 
location sensor 1 lb /, and throttle valve-opening ]. Closing motion control of a throttle valve 8, fuel- 
injection control, and ignition timing control are performed by each output signal from said output 
circuit 12c computed based on each data inputted into said input circuit 12a. the optimal ignition 
timing value (the ignition timing for generating the maximum torque — a tooth-lead-angle value — ) 
corresponding to an engine speed and an inhalation air content in ignition timing control And 
ROM 1 2d in a control unit 12 is made to memorize beforehand a criteria location including a lag 
value, for example, the include angle from a top dead center. Whenever the reference phase signal 
from criteria location sensor 1 la is given, the optimal ignition timing corresponding to the engine 
speed (from an include-angle signal to calculation) and inhalation air content at that time is read 
from ROM12d in a control unit 12, and ignition timing is sent out when a gas column is an 
inhalation process or just before [ its ]. By this ignition signal, the high voltage occurs in an ignition 
coil 10, and ignition is performed. Moreover, corresponding to the operational status of the engine by 
the combination of the arbitration of the engine speed of accelerator opening and an engine, the field 
data divided into the reduced-cylinder operation (low loading) field and all the gas column operation 
(heavy load) fields which were beforehand called for by experiment are stored in ROM12d. 
[0008] Next, drawing 5 explains the routine for performing reduced-cylinder operation from all gas 
column operations. In addition, this routine is performed for every predetermined time by CPU 12b 
as arithmetic and program control which is a part of internal circuitry of a control unit 12. When it 
goes into this routine first, in step 100, it is based on current accelerator opening and an engine 
rotational frequency. It corresponds to the operational status of the engine by the combination of the 
arbitration of the engine speed of the accelerator opening beforehand memorized by ROM 1 2d in a 
control device 12, and an engine. A judgment of all gas column operating range or a reduced- 
cylinder operation field is made with the field data divided into the reduced-cylinder operation (low 
loading) field and all the gas column operation (heavy load) fields which were called for by 
experiment. If judged as a reduced-cylinder operation field (YES) at step 100, it will progress to step 
101 and will judge whether reduced-cylinder operation is performed. If it is judged as (NO) during 
[ all ] gas column operation at step 101, it will progress to step 102 and whenever [ ** valve- 
opening / target throttle ] will be computed based on current accelerator opening and an engine 
rotational frequency at the time of the reduced-cylinder operation shift called for by experiment in 
the combination of the arbitration of the rotational frequency of the accelerator opening beforehand 
memorized by ROM12d in a control device 12, and an engine. At continuing step 103, open control 
of the throttle valve 8 is carried out with the throttle actuator 7 based on the output signal outputted 
from a control device 12 so that it may become whenever [ ** valve-opening / target throttle ] at the 
time of the reduced-cylinder operation shift computed at step 102. At continuing step 104, the 
throttle sensor 9 detects whenever [ current throttle valve-opening ], and it judges whether whenever 
[ ** valve-opening / target throttle ] was reached at the time of the reduced-cylinder operation shift 
by which whenever [ throttle valve-opening / which was detected ] was computed at step 102. When 
whenever [ current throttle valve-opening ] is judged to be (NO) which has not reached whenever 
[ ** valve-opening / target throttle ] at the time of reduced-cylinder operation shift at step 104, the 
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amount of ignition timing lags which controls the increment in the engine torque corresponding to 
step 108 HE progress and the current increment in an inhalation air content is computed. For 
example, a difference with the inhalation air content which was made to memorize the inhalation air 
content at the time of it being judged first that it shifted to the reduced-cylinder operation field, and 
was memorized at the beginning at the time of a current inhalation air content and reduced-cylinder 
operation shift is searched for, and the amount of lags according to this difference is computed from 
the amount map of lags memorized by ROM 1 2d in a control unit 12. At continuing step 109, based 
on the amount of ignition timing lags computed at step 108, only the value corresponding to a fixed 
include angle or an ignition timing value delays ignition timing from the optimal ignition timing 
value, and this routine is ended. Moreover, at continuing step 105, if whenever [ current at step 104 
throttle valve-opening ] is judged to have reached whenever [ ** valve-opening / target throttle ] at 
the time of reduced-cylinder operation shift (YES), after whenever [ current throttle valve-opening ] 
reaches whenever [ ** valve-opening / target throttle ] at the time of reduced-cylinder operation 
shift, it will judge whether predetermined time progress was carried out. That is, it judges whether it 
became the actual inhalation air content from which a current inhalation air content is absorbed by 
whether predetermined time progress was carried out by whenever [ ** valve-opening / target 
throttle ] at the time of reduced-cylinder operation shift. Since a setup of predetermined time changes 
with engine setup, conditions, etc., it should just make ROM12d in a control unit 12 memorize the 
data beforehand called for by experiment. In addition, after being judged as a reduced-cylinder 
operation field instead of steps 104 and 105 at the time of all gas column operations, you may judge 
by whether predetermined time progress was carried out. At step 105, when it is judged that 
predetermined time progress is not carried out, step 108 and step 109 which were mentioned above 
are performed, and this routine is ended. Moreover, by step 105, if it is judged that predetermined 
time progress was carried out (YES), at step 106, generating of the injection pulse signal added to 
fuel injection valves 4b and 4c will be stopped, and a No. 2 gas column and a No. 3 gas column will 
be made into operation hibernation. (This condition is called under reduced-cylinder operation.) At 
continuing step 107, immediately after starting reduced-cylinder operation, lag control of ignition 
timing is canceled and this routine is ended. Moreover, if judged as (NO) which is not a reduced- 
cylinder operation field (namely, all gas column operating range) at step 100, it will progress to step 
110 and whenever [ all / that was called for by experiment in the combination of the arbitration of 
the rotational frequency of the accelerator opening beforehand memorized by ROM 1 2d in a control 
device 12 and an engine / for gas columns / target throttle valve-opening ] will be computed based on 
current accelerator opening and an engine rotational frequency. At continuing step 111, based on the 
output signal outputted from a control device 12, open control of the throttle valve 8 is carried out 
with the throttle actuator 7 so that it may become whenever [ all / that was computed at step 1 10 / for 
gas columns / target throttle valve-opening ], and this routine is ended. Moreover, at step 101, if 
judged as under reduced-cylinder operation (YES), it will progress to step 112 and whenever [ for 
**** / target throttle valve-opening / which was called for by experiment in the combination of the 
arbitration of the rotational frequency of the accelerator opening beforehand memorized by ROM 1 2d 
in a control device 12 and an engine ] will be computed based on current accelerator opening and an 
engine rotational frequency. At continuing step 113, based on the output signal outputted from a 
control device 12, open control of the throttle valve 8 is carried out with the throttle actuator 7 so that 
it may become whenever [ for **** / target throttle valve-opening / which was computed at step 
112], and this routine is ended. 

[0009] The increment in an engine torque is controlled by carrying out lag control of the ignition 
timing, since an engine torque will increase inevitably if throttle valve-opening control is performed 
with all gas column operation, although a throttle valve is controlled in the open direction to become 
whenever [ first required at time of reduced-cylinder operation target throttle valve-opening ] if it 
becomes a reduced-cylinder operation field from all the gas column operating range in this example 
as explained above. After reaching whenever [ target throttle valve-opening ] by throttle valve- 
opening control, it is after predetermined time progress (in other words). By the actually required 
inhalation air content having been securable, namely, performing reduced-cylinder operation, when 
[ this ] an engine-torque difference becomes zero in the time of all gas column operations and 
reduced-cylinder operation, and canceling lag control of ignition timing to activation and 
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coincidence of this reduced-cylinder operation If the engine torque generated at the time of all gas 
column operations is obtained from immediately after reduced-cylinder operation initiation, it will 
become **, and the lack of torque which takes place at the time of reduced-cylinder operation 
initiation can be canceled. 

[0010] As mentioned above, although the example has been explained based on a drawing, a 
concrete configuration is not restricted to this example, and even if there is a design in the range 
which does not deviate from the summary of this invention etc., it is included in this invention. 
[001 1] For example, although only fuel injection was suspended in the example when performing 
reduced-cylinder operation, ignition may also be stopped to coincidence. 
[0012] 

[Effect of the Invention] If it becomes a reduced-cylinder operation field from all gas column 
operating range, a throttle valve will be controlled by this invention in the open direction to become 
whenever [ required at time of reduced-cylinder operation target throttle valve-opening ] first. If this 
throttle valve-opening control is performed, after controlling the rise of an engine torque started 
inevitably by ignition timing lag control and reaching whenever [ target throttle valve-opening ] by 
throttle valve-opening control, it is after predetermined time progress (in other words). By the 
actually required inhalation air content having been securable, namely, performing reduced-cylinder 
operation, when [ this ] an engine-torque difference becomes zero in the time of all gas column 
operations and reduced-cylinder operation, and canceling lag control of ignition timing If the engine 
torque generated at the time of all gas column operations is obtained from immediately after 
reduced-cylinder operation initiation, it will become **, and the lack of torque which takes place at 
the time of reduced-cylinder operation initiation can be canceled. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the division control device of the engine whose pause of operation of the gas column of 
the specific group which divided the gas column into two or more groups, and was decided 
beforehand was enabled The 1st actuator which carries out the closing motion drive of the throttle 
valve, and an optimal ignition timing calculation means to compute the optimal ignition timing 
corresponding to engine operational status, A operating-range decision means to judge whether 
engine operational status is in all gas column operating range or a reduced-cylinder operation field, If 
it is judged as a reduced-cylinder operation field with this operating-range decision means at the time 
of all gas column operations So that a throttle valve-opening indication signal may be outputted to 
said 1st actuator and increase of the engine torque accompanying increase may be inhibited 
whenever [ by throttle valve-control means to increase throttle opening, and this throttle valve- 
control means / throttle valve-opening ] An ignition timing lag means to delay ignition timing rather 
than the optimal ignition timing, and an ignition timing lag discharge means to cancel said ignition 
timing lag control when predetermined time progress is carried out, after said throttle opening turns 
into predetermined opening, The division control device of the engine characterized by having a 
specific gas column pause means to stop operation of the gas column of the specific group 
beforehand decided to be discharge and coincidence of this lag control. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of invention. 

[Drawing 2] General drawing of an engine division control device. 

[Drawing 3] The timing diagram at the time of division operation actuation (former). 

[Drawing 4] The timing diagram at the time of division operation actuation (this example). 

[Drawing 5] The flow chart at the time of division operation activation. 

[Description of Notations] 

... Throttle valve 

b ... The 1st actuator 

c ... Optimal ignition timing detection means 

d ... Operating-range decision means 

e ... Throttle valve-control means 

f ... Ignition timing lag means 

g ... Ignition timing lag discharge means 

h ... Specific gas column pause means 

1 ... Engine 

2 ... Inhalation-of- Air Path 

2 a-d .. Inlet manifold 

3 ... Flueway 

3 a-d .. Exhaust manifold 

4 a-d .. Fuel injection valve 

5 ... Air Cleaner 

6 ... EFUFU Low Meter 

7 ... Throttle Actuator 

8 ... Throttle Valve 

9 ... Throttle Sensor 

10 ... Ignition 

1 la ... Criteria location sensor 

1 lb ... Crank angle sensor 

12 ... Control Unit 

12a ... Input circuit 

12b...CPU 

12c ... Output circuit 

12d ... ROM 

12 e...RAM 

13 ... Accelerator Pedal 

14 ... Accelerator Pedal Opening Sensor 



[Translation done.] 
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DRAWINGS 



[Drawing 2] 





[Drawing 3] 
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(54) PARTIAL OPERATION CONTROL DEVICE OF ENGINE 

(57)Abstract: 

PURPOSE: To solve torque shortage caused when 
cylinder reducing operation is started by providing such 
means as increasing the opening degree of a throttle 
valve, and also delaying an ignition timing, when 
operating range is transferred from all cylinder operating 
range to cylinder reducing operating range. 
CONSTITUTION: The cylinder of an engine is divided 
into a plurality of pairs, and it is separately operated so 
as to stop operation of the cylinder in a specified pair. In 
this case, a throttle valve (a) is driven by an actuator (b). 
(b). On the other hand, the optimal ignition timing of the 
engine is calculated by a means (c). It is judged by a 
means (d) whether operating condition of the engine is in 
an all cylinder operating range or a cylinder reducing 
operating range. As a result, when it is judged that it is 
in the cylinder reducing operating range at the time of all 
cylinder operation, the throttle valve (a) is controlled by 
a means (e) so as to increase the opening degree 
thereof. Simultaneously, an ignition timing is delayed by a 

means (f) so as to suppress increasing of an engine torque. After lapse of the prescribed time, 
the delay angle of the ignition timing is released by a means (g) and also operation of the 
cylinder in the specified pair is stopped by a means (h). 




LEGAL STATUS 

[Date of request for examination] 1 1 .09.1 997 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 304491 9 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAvAa47bDA405332172P1J... 06/02/27 



Searching PAJ 



2/2 <<— v 



[Date of registration] 1 7.03.2000 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAvAa47bDA4053321 72P1 .L. 06/02/27 



(19)B*B4HW(JP) 



(l^^M^g^SS (A) Cll)»IWH«&ll»* 

#i¥5-3 3 2 17 2 

(43)2rg§B ¥J£5^(1993)12£14B 



(51) Int. C 1 . s MS0f5-§* Jt 

F 0 2 D 17/02 U 7367— 3 G 

H 7367— 3 G 
N 7367- 3 G 
9/02 B 
41/02 3 3 0 C 7813- 3 G 


F T 




(21)fflg#-§- #®¥4-136459 


(71)ffi®A 


000003207 








(22) {USB ¥fi£4# (1992)5^283 




g&ift&BrtT b 3 *BT1#% 




(72)^9i# 


Hffl — 






fg^IftSHUTh 3^W1#* h 3* Sill 














(54) immn^m ^v^vfrmmmmi&w. 



(57) mm 




12b 



,4c 

2a ngb-nac na 



3a 035 U 3e 055 



1Tb • 



1 

[#W=flf*©tE0] 

is»i©T**-3..x-*"vxny Y^mm^m^im 

^n-y hA<ra££i#;*:S-£4*n-.y YfrfrMm^ 

rasa l fcm&KtRu&immmMwmimKrj- a a* 

St^IiSifc -5 a > y > W«-SiaiEftOttl 

gEfio 

[fS-93©l£lffl4§i93] 

[0 0 0 1] 

yvedHtiUEMMHtizHU #5e^;«<oa!g 

So 

[0 0 0 2] 

fc L T&S&Jp i ft * *:&«tiUEMfl£«> * > v > tf* 
ra*?ftTV^ 0 00x1*, *fMBg6 2-10343 

h^owieiWjfeattaiEflyhwo^Dy Minora 

Si 9 < 45 J:-? testis U «K, #5e^3^ 

^eftmoassisfc ascitis fc-e, xw/os 

[0 0 0 3] 

[ftW^WftLidti-aww L*u -ta©&#<o 
*n<, »^«©aiB{fciLi'*fc**y 
SCaVoxnrr hJVfivmm*. *) *>:*:£ <44J:^KW 



(2) # K¥ 5-3 3 2 1 7 2 

2 

yvh^if-^iTLT, it* h ft. 
4v> 0 £©a**H3 *fliv»TR9i"r*. 03 (A) C 

*v»t, ^.^aiK+tc^j 1 1 -e^Maes^^fj 
8ffiaiE««fc3E'ffc-*-4 t , * n ? v **nuei23He«> 

7 H^l < 44 i ? (03 

(b) ntmrnm) zKztmnKmmmm*mi&zix 

4o (03 (D) #.bb) L^U iVv> hA'^liias 
(E) -Ca*-*-*! < IM t 1 JBL^-^fiTL#^J t 2t?£ 

xn? h*#tag^n 9 h/i^ra&fcfc* i-5 craw 
jft (03 (b) <7>*mt i + a ) -ci±-€-orascJtiS-f 

4«A3«lii-Cfctt#fc*Ll"B3 ' (B) 

s ttajn< pmb t 2 i^f.4c-c^S4©a^;s* s # h *t* 

[0 0 0 4] *§&W±, £OJ:?4F«aac*BL-C43 

tL^fe<o-e, 4*jejM(foa<E*jhra»i«Kx>y>h^ 
?«STULi^ti*4<> #st^«©aera 

20 i&it^Oh;P^gEiiico5I^S-«ISlJi- SitSrSWti- 
So 

[0 0 0 5] 

©fcta-wu ^#&#£*v7t#^©^ffi©a!im : Sr0: 
y s> > coaiE«^ l Ttsa^c^jta znm-r 

30 24E«i* K * 4 * ¥J »f 1" 4 aS««5 

«»f#afc, ^«raawK»aiE««w»f¥«KJ: o 
M«aeffl«t*usfi-si:, itie^ioT^^ixi-^ 

flP^RK U^o^ ^#B8Sit^:C# o x- > y > h ;v 
^©i8^:^«iJh-r5J:o, /SC^«!**a^B«l8 J: *J. 

if5eHS 1 4 -c* &&rj©*raea l fc^drie*^ 
it»ia^«uffli*»8SJ-r4j«i>c^»!a«»^si:, km 
40 Aftu^io^ti^^^*^:*f>^#5em©^;ffii©a 

1-So 

[0 0 0 6] 

[f^ffi] *fti^H4 «:fflV^TSi^-r4o t-f. 04 
(A) trijv^x, ^Wa^tc^Jt lfig^fl 

■ Br#aK*»)^«raa««**&*«a««*»:»[bL 

BSjjfgS§rK&'3^T% 1 ©Ti'fix-^Ci lj^.a y 
h^©ra»iJ«l**ff*>tL, ^n-^ h^^pgSliiSft©^ 
50 n-7 h;w#PBS«t •) < 44 (0 4 (B) #M) » 



3 

(D) mm) o L*U ^IfettSWiS^n? 
hfr&miXZ <-rz> U>y> Mi^iiJtinTSrt: 

.^xmrnnta^mz «t & ftfc*jsj&Acn#» j: i> & 

XiftvX^Z, (H4 (C) , 04 (E) #jffi) o * 

©t> 04 (B) ^5^T^sfts&<B#2jijti , + aT- 
(»v>& A S fc . KA^ii'f h K*- > V > Y 1( 

S (04 (C) , 04 (D) #M) o IP*., BHHt 1' 

«IJ®£*LS 0 

10 0 0 7] 

^#©El**to 1 l±x>^>T-3b 0 s ^>->*>l(± 20 

0 2O&fflfl^f.*fflOlCffijftT^l ~H4<D4otf>5t1^£ 

g|^t^*-;PK3 a ~3 dt>**ti?ft.&m2ti.Xis 
»K fWURv=.*-A'K2 a~2 dO±S§l±K£tai&2 
HflWCT-*-A'K3 a~3 d <OT3gl±P$tiil§ 3 
£*fr?n%R3ivCV>&. #lR|C-7-*-*K2 a~ 
2 dKl±£l~£4 0*&fsH£Jt#4 a -4 d^ttfcft 
So itz, m.%.m$&2 <D±.ffi\z\i, ^dKtrftQJUift*: 
tfXOjLT-srV—j—St, m^T-ir')—f--5KX 

-? 7 tmW}LXfflm-?Z>±7K2tifzW.\£%.<Offi,S: 
iJx *Sttt«©*ft\ X n f ;Hr >-y- 9 k J: t) x V 5? 

So i/c^ 7^-t;^^i 3i:ii7^-t;M^s 
So ,&*g8l Ott. -f^^M riSiV&'XzU )V (# 40 

1 a#.i:U f &ifH£g-t>-9-l 1 b<±, f-f .X h Vfcfi- 

(0^£b&) OHte^^aJl-Si t Cict, 
^■b>tl 1 a-ei^7>i-yt7h (0fc*B&) 03 
OKUlK^lI-Si-Sr&mu *mfi«-t>-9-l 1 bt?Ji 

•9-1 l-Sfl±i^>EHKR-fcv-9-tjKtTV»*. fW®3£ 

KJHfcl-iAAHttl 2at, +*:«#&S^Si: LT 50 



(3) #gS¥ 5-3 3 2 1 7 2 

4 

©CPU (•b>l'7*7'D.fer>^a^7K l 2b 
ttJTJlIS&l 2 c t v tiJffliyn^^AiJirfioaif'- 
*#teiffl?*tSROM (V-K*>.**';) 12dt> 

— 90* — ^f6*)IC^*.S§ £ ftS R AM (5>rA7^-t 
1 2 e=Srfilx.TV»So ntrl5A*[lIi&l 2 ale 

^7>^^-t>-9-i i ifrbommmtm&t, m 

ny F^tVt9*?,0^ny h^iMft, xr 
ItrlBA^HKl 2 a^X7J$fi.7t#'f'-^^^T» 

ajLfciJiem^iiKi 2 c*e>©#a:&«-9'fcj:»K * 
wmt#ftt>ti& 0 jmxnmtsimit. x.>*j>msmt 

1 2rt«ROMl 2 di:Sf?*T*i, ftiiteB-tv 
20 *1 1 a^h<Dm^^LS^i) t ^-x.h1Xi>mz, *r<7>n 
<D^yV>mm. fc!RA£$Cfifc 
t*tJ£JLfc«ajS[^Sa*M«lilBl 2I*3C7)R0M1 2 

otciSsms^l&^LT^^fffctLSo 4 fc> T 

#) ®«t lw5-t!lLfe®«f'-^* J R0Ml 2 d^^«fi 
30 $^Tv»So 

[ooo8] 0 5 j; •) - ^ciSfafe*f>««a 

fe^^T-) Zr*i)<73^-^>tcov>Tii^i-So z\<o 
A--^>{±, WWilEai 2<0|*l^IeIKc9-^t l 3!)S4 I * 
f*»^a^Bi: LTOCPU1 2 blcJ: 99f^m«(= 
Hfr^ixSo *-f*^-^>tcAS t> xf/yiOO 

mm%tw.\ 2rtwROMi 2 dtc^*ieti? 

it-C v> S T ^ -t )V X Ifx > v ><^ ligtOttI<D 

«t sx> j?>©isttit:^LT, nm 

(**«f ) Bit t \z&m L tzW&T- 9 \z «t 1? 

0 o-ca*n&a4E««fc (YES) t*UBf$^St, ^.x^ 
n 0 l-^it^Mia^lt^T^ixTV^S^S^OfiJglf 
*ff-7o ^•r-^T'l 0 1-C^M16+ (NO) fc«|»f 

t^>'j><Dmmmzm^^, mmmmi 2f*iorom 

1 2 d tc^«e>i2fS $ *lt s 7 9 -fe ;i>^*^ J: ifx > 5? 

0 MflfX4ESffi»ffiBiixD7 h;w#gaa^#a-rs 0 se 



5 

<*7-v-f\ 0 3T-I±, ^-r^n 0 

mmmmiftmEm* t & z> s. ? icso® 

$SSl 2 i OtiJ^$ft^til*^^S-^v»-C^a y 
7^fix-? 7 Ci &*nj/ h;i/#8 S-raitlflil-So 
^<^x-/7'l 0 4T-li, 14^o? Mitres?** 
n-y h;i/-tv-9-9 lei >MfcffiU -€-co^ai$^XD -j- 

ho *7-v-f\ 0 4T\ IS^n^^#»«S 
(NO) k«KS*tfc»£-Wt, ^7^10 8^1*, 

tCJSC7til^*t*tlffll^ai 2F*9<DR0M1 2 d CGtt 
0 9T-»±, 0 8T*ffiSitfcji*jMMH»!* 

(YES) tflfJWt\ ^<Xf5'yi0 5-Cli, 

■4>lc J: ^tomJ&K hlxtiT- 

?iMM&Wl 2?30ROM1 2 d IClBft^TiSltfi' 

«tv> 0 4*, o 4. i o 5.Kft*>fj^R;«a 

%HiXF*-T-v~f\ 0 9 SrUff LT, ^-f-ffcifcT 
i"4o Xf?n 0 5T% M£f*KSi§Lfe (Y 

ES) kfl»fSfL*fc, ^f-sr^l 0 6T»*; j»Mtt# 
#4b, 4 c Winit4iJl»^^«-»©»*ftflejh** 

ttffl k V» d • ) «<^r?/10 7-ett; 

ama*E«#T-4v> (IP*,, ^ffiSlE^SJ) (N 
O) k*ISr$*t*k, xf-^l 1 Sft©7 
^■fe/UBBEkx^yvoBHSKKlt^S, MfPMSl 2 

noROM 1 2 d^j&faesfLTwsT^-fe^rasS^ 



(4) 5-332172 

6 

KAf-yyi i i-eii, ^7?7'i i orftttsfifc 

ai-?7 \Zi. IfXU.y h )Vft 8 SrBafflltt U 
(YES) kfl|»f«ftik, ^7771 12-^it*, 3£ 

«or^-fe^HflEk-x-v.^>oia*K»Kit^s, am* 

SI 2C3C9ROM1 2 dtr ; ?*IBS$*tTV>4T^-feA' 

ho SE<^7771 1 3-CI±, 1 2-C^m$ 

ttfcttMT&B** n 9 h ;v#MS k fc* J: 3 CMMfeC 
1 2 J: ») ffi^j $ *t£ mftflr9-c&?v*T.* n y h * 

[0 0 0 9] BLhRHUTlfci^K, *ldk«"C»i, 
^Sl3faiE««*t.*1SfaiE«J«C4*k, *-f, ifcfff 

20 ? h A^BWfPfclrd iMBi:xvyyh*^#«lll 

(Sv»Jfti.*k, *RK**ft!RAS«*Wlff-CS 
it, BP*,, xr>^>hA'^li*«^*C«a®*kM«WE 
l»tt-lfn|:4i) , ioft/SC"C»«ai&Wtfi*K, 

nit k.j: »> , ^wasEra^it^^ h^.^mmmz 

[0 0 10] fiJLk, 3Wfc«*HlB»=l6Cv»"CK9!Lr g 

[0 0 11] i»Jx.tf, £jfefl-?tt*ttSIE*?HIRKft 
[0 0 12] 

aigRFkMfSafE^Fk-e-Hnt:^^) , 
50 v»fci>v> Ml^jWbfiakrKfc"), WHfiMEH ; 





(5) 






7 






8 






3 • * 


*7 V H Mil J*-tJ 






3 a-d • 








4 a-d • 




[0 2] ivy>0&«ate«B«il«^#BIo 




5 • • 


• 3-Y ? U — — 


[S3] #&ia*^»i$4>*>f h 0 




6 ■ • 




[0 4] *tJa«fHftl*0*>f Af-ir-h 




7 • • 




«) o 




8 • • 




[05] frmmmmffftoy*-**- k 




9 • • 




[«F»OlWl 




10 




a • • • X n y f 


10 


1 1 a • • 




b ■ • ■ iior^f^x^^ 




1 1 b • • 








12 


IJJ'J -tvC IM. 






1 2 a • • 




e • • • * U y Y )Vitmn^WL 




12b — 


•CPU 


f • • *AAl*H2ft4tt 




1 2 c • • 








1 2 d • • 


• ROM 


h • • • 4*JSac«flcjh¥« 




1 2 e • • 


• RAM 


1 • • . jl>V> 




13 • • 


- T 


2 * • • KitSJfr 




14 • • 


• T V- 


2a-d- 'R^-^^K 


20 






[02] 






[0 3] 


.12 




CA) 





fHV 12d FR^Th 128 gro] — 1 

'. — : i — ^T2d 12a. _L :_ 




2a n2b.n2c nai 



3a "3b »-»3c u 3d 

r 



CB) 



ti tt 



ti t* 



(C) 



1 



it t2 




CD) «s* 



CE) • 



1» u 



(6) 
[HI] 



#P§¥ 5-332172 



r» T , JL , 



, £ ■ 1 : 



2T 



(7) 



3 2 1 7 2 



[04] 




if tr 



CE) 



(8) 



#P§¥5-3 3 2 1 7 2 



[05] 



CZZEZ) 




K 



l l <N 






±smma* 








HBOU) 





1S« 
BUB 


' 1 /I 




m 



I IK 



-JU -J , 




1 0 6^ 

law" sTffl 

1 0 7\ 



( l > *- > ) 



ODint.ci. 5 ttsoe-s- Jfwsas-t fi ««st^tt9r 

F 0 2 D 43/00 3 0 1 B 7536-3G 

K 7536-3G 
F 0 2 P 5/15 B 



